Intraosseous injection of rhBMP-2/calcium phosphate matrix improves bone structure and strength in the proximal aspect of the femur in chronic ovariectomized nonhuman primates.
Osteoporosis results in a decrease in bone density, bone quality, and strength throughout the skeleton. Despite systemic therapies, the morbidity and mortality that are associated with hip fractures remain a major consequence of osteoporosis. We used fourteen chronic ovariectomized female cynomolgus monkeys in this study. Six animals received an intraosseous injection of 0.5 mL of 1.5 mg/mL recombinant human bone morphogenetic protein-2/calcium phosphate matrix (rhBMP-2/CPM) into the femoral neck of one femur, and six animals received an intraosseous injection of 0.5 mL of CPM alone into the femoral neck of one femur. The contralateral femur of each of the animals was left untreated. The proximal aspect of each femur was evaluated monthly with use of radiography and at six months with use of peripheral quantitative computed tomography, microcomputed tomography, histological analysis, and mechanical testing. Two additional animals received an intraosseous injection of 0.5 mL of 1.5 mg/mL rhBMP-2/CPM into the femoral neck of one femur. The contralateral femur of each animal was left untreated. Bone formation in the intact specimens from these animals was histologically analyzed at one month in one animal and at three months in the other. Radiographic evaluation over the six-month study period demonstrated an increase in cortical thickness and density in the rhBMP-2/CPM-treated femora as compared to the findings in the untreated contralateral femora or the femora that had been treated with CPM alone. At six months, the rhBMP-2/CPM-treated femora had decreased cortical density and increased cross-sectional area, cortical thickness, trabecular density, and trabecular volume fraction as compared with the contralateral untreated femora and the femora that had received CPM treatment alone, but the differences between the femora that had been treated with CPM alone and the contralateral untreated femora did not reach significance. Increases in bone structure resulted in a 13.7% ± 7.6% (p = 0.032) increase in the maximum bending force at the femoral neck as compared with that at the femoral neck of the contralateral untreated femora. The maximum bending force at the femoral neck was similar between the femora that had been treated with CPM alone and the contralateral untreated femora. De novo and appositional bone formation was present at one month after treatment in the rhBMP-2/CPM-treated femora. This study demonstrates an increase in bone structure and mechanical properties at six months following a single injection of rhBMP-2/CPM into the femoral neck of chronic ovariectomized nonhuman primates.